1. Introduction
===============

Spontaneous bacterial peritonitis (SBP), which is a fatal bacterial infection commonly accompanied with liver cirrhosis characterized by portal hypertension and splanchnic vasodilation, leads to the imbalance of sodium and water that cause the ascites retention in the peritoneal cavity. SBP is often caused by *Enterobacteriaceae* including Gram-negative bacilli such as *E coli* and *Klebsiella*.^\[[@R1]\]^

*Campylobacter coli (C coli),* a spiral microaerophilic gram-negative bacillus, is known to cause sepsis in immunocompromised patients, which is highly prevalent in patients with cancer, liver cirrhosis, or diabetes.^\[[@R2]\]^ If elderly people, children and immunocompromised patients get infected with *C Coli*, it can be fatal.^\[[@R3]\]^ Here we reported a rare case of SBP caused by *C coli*, which was only described in a previous case report published in 1987.^\[[@R4]\]^ In this case report, we also discussed the epidemiology, clinical features, evaluation, and treatment of *C coli* infections.

2. Case presentation
====================

A 46-year-old male with medical history of alcoholic liver cirrhosis (Child-Pugh class C) for 3 years and type 2 diabetes mellitus around 10 years presented a one-day history of fever and abdominal pain. His abdomen was distended with shifting dullness. Laboratory examination showed the white blood cell (WBC) count was 8500 cell/μl with neutrophils of 86.50%, random glucose was 384 mg/dl (reference range 70--140 mg/dl), Cr was 1.04 mg/dl (reference range 0.7--1.3 mg/dl), total bilirubin was 6.60 mg/dl (reference range 0.1--1.4 mg/dl), ALT was 27 U/l (reference range \< 20 U/l), ALP was 114 U/l (reference range 34--104 U/l), GGT was 195 U/l (reference range 9--64 g/dl) and CRP was 1.9 mg/dl (reference range \< 0.5 mg/dl). Ascites fluid obtained through paracentesis revealed the WBC count of 743 cell/μl with 79% of neutrophils. Patient had a smoking history of one pack per day for 30 years and drank 16 bottles of beer per week for 20 years.

Based on the patient\'s history, physical examination, and paracentesis results, he was diagnosed with SBP. Blood cultures were positive for Gram-negative spiral bacilli (Fig. [1](#F1){ref-type="fig"}). *C coli* was further identified by using the matrix assisted laser desorption ionization-time of flight mass spectrometry (MALDI-TOF MS, Bruker IVD MALDI Biotyper). According to the standard interpretative criteria recommended by the manufacturer, the specie cutoff value was ≥2.000, the genus cutoff value was 1.700--1.999, and the non-identifiable score values was ≤ 1.699. The log scores ranged from 1.784 to 1.944 (Fig. [2](#F2){ref-type="fig"}). Our MALDI-TOF MS results showed that the pathogen had high identity to *C coli*. The patient immediately received a 10-day course of intravenous ciprofloxacin 400 mg every 12 hours instead of Cefotaxime, the most commonly used antibiotics for SBP, and had a successful treatment outcome.

![Gram stain of the blood culture isolate showed spiral Gram-negative and spiral bacilli (arrows).](medi-99-e19887-g001){#F1}

![Typical mass spectra of (left panel) and the scoring and taxonomy system (right panel) for the identification of *C Coli*. The scores ranged from 1.784 to 1.944, namely the pathogen had high similarity with *C coli*.](medi-99-e19887-g002){#F2}

3. Discussion
=============

SBP caused by *Campylobacter* is rare. The first case report of SBP caused by *Campylobacter* was presented by Targan et al in 1976. Since then, 5 cases have been reported, 3 of which were associated with peritonitis and bacteremia.^\[[@R4]\]^ The main underlying conditions of these patients were liver-related disease, including alcohol abuse, cirrhosis, cancer, diabetes, and chemotherapy. In accordance with previous studies, the patient from our case report was at a higher risk for *Campylobacter* infection for his severe alcoholic liver cirrhosis and diabetes mellitus.^\[[@R5],[@R6]\]^ However, the identification of *Campylobacter* species is laborious due to their complexity in taxonomy. Traditional identification method by PCR amplification of gene locus from 16S rRNA and 18S rRNA is not accurate and time-consuming.^\[[@R7],[@R8]\]^

Third generation cephalosporins are considered the standard empirical treatment for spontaneous bacterial peritonitis in people with cirrhosis. However, based on case reports in immunocompromised situation, carbapenem is warranted to eradicate *Campylobacter* followed by de-escalating strategy according to the sensitivity test of antibiotics.^\[[@R9]\]^ In critical circumstances, serum bactericidal activity against *Campylobacter* may decrease in the immunocompromised patients with hypogammaglobulinemia. In previous study, *Campylobacter* was susceptible to ampicillin, ceftriaxone, erythromycin, ciprofloxacin, gentamicin and imipenem.^\[[@R6]\]^ In our case report, the patient with *C coli septicemia* recovered sooner after administration of intravenous Ciprofloxacin. Nevertheless, treatment with antibiotics alone may fail to eradicate the pathogen. Combination therapy with immunoglobulin and antibiotics should be considered to treat such patients.^\[[@R10]\]^

To improve the method of identification, MALDI-TOF MS is applied for phenotyping featured by cell-extract proteins representing specific bacteria.^\[[@R11]\]^ The new method is relatively faster and more sensitive for the identifying processes such as strain typing, epidemiological studies, antibiotic resistance, etc.^\[[@R12]\]^ To our knowledge, this is the first report of *C coli*-related SBP confirmed by MALDI-TOF MS. It is imperative to have a strong doubt about this infection, particularly for the immunocompromised population. Therefore, our results explore a novel method for the diagnosis of SBP, which largely reduce the time and cost and improve the accuracy of traditional methods.
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